The interaction of anions with hemoglobin carbamylated on specific NH2-terminal residues.
Carbamylation of the NH2-terminal residues of the beta chains on hemoglobin (alpha2beta2c) leads to a reduced but still significant binding of 2,3-diphosphoglycerate, but has no effect on the oxygen-linked binding of chloride or phosphate, both of which are thought to bind to some of the same residues as the organic phosphate. Studies by others have shown that the binding of inorganic anions is not diminished in either horse hemoglobin or in hemoglobin Little Rock, in which four of the six other binding sites (histidine residues) for organic phosphates are replaced by glutamine residues. We suggest, therefore, that lysines 82 of the beta chains, which are the remaining 2 residues in the binding crevice for the organic phosphate, and which are invariant in the known sequences of mammalian hemoglobins, may be the primary binding site for inorganic anions. The extent of inhibition of gelation by increasing ionic strength is identical for the hybrids alpha2beta2, alpha2cbeta2, and alpha2beta2c of hemoglobin S. These results indicate the NH2-terminal residues of the chains are not involved in primary electrostatic interactions during aggregation of deoxyhemoglobin S.